The promise of renal denervation R esistant hypertension has become the focus of intense medical interest. The most commonly accepted definition of resistant hypertension is uncontrolled blood pressure despite the use of drugs from three or more antihypertensive classes, one of which is a diuretic, at maximally tolerated doses. About 1 in 50 patients with a new diagnosis of hypertension will develop resistant hypertension. 1 
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In the 1950s, surgical renal denervation was shown to be a highly effective treatment for resistant hypertension, but the procedure was abandoned because of intolerable side effects such as bladder dysfunction and orthostasis. More recently, carotid baroreceptor surgery for resistant hypertension was investigated; results were encouraging, but this currently remains a surgical procedure. 2 Now, catheter-based renal denervation has emerged as a potential minimally invasive strategy to treat resistant hypertension.
In this issue of Cleveland Clinic Journal of Medicine, Thomas et al provide an elegant review of catheter-based renal denervation to treat resistant hypertension. 3 The authors nicely summarize the available data for renal denervation for resistant hypertension. A reduction in office systolic blood pressure of about 30 mm Hg has been observed. 4, 5 In the published studies to date, there have been no major complications beyond those associated with any angiographic procedure. Of note, this procedure is investigational in the United States, though it is available outside of research studies in other parts of the world. Symplicity HTN-3, a pivotal trial for potential US Food and Drug Administration approval of catheter-based renal denervation, is ongoing. 6 The review by Thomas et al is relevant to primary care physicians, cardiologists, nephrologists, and endocrinologists, all of whom manage patients with resistant and refractory hypertension. It explains the potential indications and referral patterns for the procedure, if approved. This review brings clinicians quickly up to speed about the exciting developments in renal denervation.
■ Unanswered QUestions
As should be evident, there are many unanswered questions about renal denervation.
The long-term durability of catheter-based renal denervation remains to be determined. The available data support a sustained effect out to at least 2 years. 7 Further study will be necessary to determine if there are some patients in whom the effects wear out over time. But even if that happens, assuming the beneficial effect lasts at least a few years, it may be reasonable to repeat the procedure.
Another important question is whether the reductions in blood pressure with denervation translate into reductions in stroke, heart failure, renal failure, myocardial infarction, and death. It is logical to think that this relationship holds for catheter-based denervation as it does for medical therapy, though more study is needed to see if this is true. Only with further careful randomized trials of renal denervation will its full promise be realized BhATT AnD BAkRIs
■ Caveats
As with coronary artery disease, it will be important to ensure that patients labeled as having resistant hypertension truly have the disease. The diagnosis requires a careful history, evaluation of potential causes of secondary hypertension, and increased use of ambulatory blood pressure monitoring to rule out whitecoat and masked hypertension.
If a patient truly has resistant hypertension, appropriate lifestyle modifications (primarily salt restriction to levels well below 2.4 g/day) and aggressive pharmacotherapy should first be attempted. 8 Aldosterone blockade clearly has an important role, especially in obese patients, as it has been shown to markedly lower blood pressure in this phenotype. 9 Imitation is the greatest form of flattery, and this is certainly true in the world of drugs and medical devices. Accordingly, a number of systems for renal denervation are being developed. This will likely spur further innovation and refinement in the technology.
On the other hand, as with coronary artery stents, it is important to realize that there is a fair amount of engineering sophistication behind catheter-based renal denervation. As has already happened in some parts of the world, taking a radiofrequency catheter designed for electrophysiology procedures and indiscriminately using it for renal denervation could be dangerous for patients.
Furthermore, if practitioners rapidly adopt this procedure but do not adhere to the indications and protocols used in the clinical trials, the outcomes could be worse, and the net result might be a setback for this promising field of research.
■ other indiCations and benefits?
As Thomas et al point out, in addition to resistant hypertension, renal denervation has also been studied in heart failure, chronic renal failure, diabetes mellitus, and sleep apnea. [10] [11] [12] Sympathetic nerve overactivity appears to have a pathologic role in all these diseases. In small studies, renal denervation has already been shown to improve systolic and diastolic dysfunction, to cause regression of left ventricular hypertrophy, and to improve glycemic control. Since these cardiovascular risk factors often cluster in the same patient, a treatment that addresses several risk factors simultaneously would be expected to have a profound benefit on cardiovascular outcomes, though this remains to be established.
Several studies are under way. Symplicity-HF will study renal denervation in 40 patients with chronic heart failure and renal impairment. The Symplicity registry will follow more than 5,000 patients undergoing catheter-based renal denervation for resistant hypertension and other conditions marked by sympathetic nerve overactivity. If an important role for renal denervation is validated in Symplicity HTN-3, it would be easy to imagine trials of renal denervation in patients with lesser degrees of hypertension.
Only with further careful randomized trials of renal denervation will its full promise be realized.
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